
EasyChair Preprint
№ 8524

Detection of Brain Tumor Using Machine
Learning

Ishita Kalbande and Apurva Bodkhe

EasyChair preprints are intended for rapid
dissemination of research results and are
integrated with the rest of EasyChair.

July 25, 2022



DETECTION OF BRAIN TUMOR USING MACHINE LEARNING  

Author 

Ms. Ishita Kalbande 

Department of Information Technology 

Yeshwantrao Chavan College of Engineering 

Nagpur, India 

ishitakalbande@gmail.com 

 

Co-Author 

Prof. Apurva Bodkhe 

Department of Information Technology 

Yeshwantrao Chavan College of Engineering 

Nagpur, India 

apurva.bodkhe@gmail.com

Abstract –  

Automated illness detection in clinical imaging 

has end up the emergent area in numerous 

clinical diagnostic applications. Automated 

detection of tumor in MRI could be very 

important because it presents statistics 

approximately peculiar tissues that is vital for 

making plans treatment. The traditional 

technique for illness detection in magnetic 

resonance mind pix is human inspection. This 

technique is impractical because of big quantity 

of facts. Hence, depended on and automated 

category schemes are crucial to save you the 

dying price of human. So, computerized tumor 

detection techniques are evolved as it'd store 

radiologist time and reap a examined accuracy. 

The MRI mind tumor detection is complex 

undertaking because of complexity and 

variance of tumors. We studies at the system 

mastering algorithms to triumph over the 

drawbacks of conventional classifiers in which 

tumor is detected in mind MRI the use of 

system mastering algorithms. Machine 

mastering and photo classifier may be used to 

successfully discover most cancers cells in 

mind thru MRI. 
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Introduction – 

A mind tumor happens while peculiar cells 

shape in the mind. There are major forms of 

tumors: cancerous (malignant) tumors and 

benign (non-cancerous) tumors. Cancerous 

tumors may be divided into number one tumors, 

which begin in the mind, and secondary tumors, 

which maximum generally have unfold from 

tumors positioned outdoor the mind, referred to 

as brainmetastasis tumors. All forms of mind 

tumors can also additionally produce signs and 

symptoms that modify relying at the a part of 

the mind involved. These signs and symptoms 

can also additionally consist of headaches, 

seizures, issues with vision, vomiting and 

intellectual changes. The purpose of maximum 

mind tumors is unknown. Uncommon hazard 

elements consist of publicity to vinyl chloride, 

Epstein–Barr virus, ionizing radiation, and 

inherited syndromes together with 

neurofibromatosis, tuberous sclerosis, and von 

Hippel-Lindau Disease. Studies on cell 

telecellsmartphone publicity have now no 

longer proven a clean hazard. Treatment can 

also additionally consist of a few mixture of 

surgery, radiation remedy and chemotherapy. If 

seizures occur, anticonvulsant medicinal drug 

can be needed. Differentiation with its close by 

smooth tissues is relatively tough undertaking 

which can be because of the presence of low 

illumination in imaging modalities or its big 

presence of facts or numerous complexity and 

variance of tumors-like unstructured form, 

possible length and unpredictable places of the 

tumor. Automated illness detection in clinical 

imaging the use of system mastering has end up 

the emergent area in numerous clinical 

diagnostic applications. Its utility withinside 

the detection of mind tumor in MRI could be 

very important because it presents statistics 

approximately peculiar tissues that is vital for 

making plans treatment. Studies withinside the 

latest literature have additionally stated that 

automated automated detection and analysis of 
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the disorder, primarily based totally on clinical 

photo analysis, can be a very good opportunity 

as it'd store radiologist time and additionally 

reap a examined accuracy. Furthermore, if 

laptop algorithms can offer sturdy and 

quantitative measurements of tumor depiction, 

those computerized measurements will 

significantly resource withinside the medical 

control of mind tumors via way of means of 

releasing physicians from the weight of the 

guide depiction of tumors. The system 

mastering primarily based totally tactics CNN 

in radiology and different clinical technology 

fields performs an essential function to 

diagnose the disorder in plenty less complicated 

manner as by no means executed earlier than 

and as a result presenting a viable opportunity 

to surgical biopsy for mind tumors.

 

Fig. 1. a) Normal Brain                                   

b) Tumor Detected Brain 

 

Related Work – 

[1] “Image Analysis for MRI Based Brain 

Tumor Detection and Feature Extraction Using 

Biologically Inspired BWT and SVM”, 

Published in: International Journal of 

Biomedical Imaging, Vol.1, pp.1-13, 2017  

Author: N. Bahadure, A. Ray, and H.Thethi 

 They have introduced the MRI technique and 

it is importance to diagnose soft tissues in the 

human body system. Furthermore, the brain 

tumor and it is harmfulness for the human has 

been described, and it is a challenging task to 

detect the tumor by using medical imaging 

techniques. During the development of 

algorithm, filters play an important role in 

reducing the noise in the MRI images, and it 

depends what king of filter has been used 

during the development of an algorithm. The 

following shows the basic steps in feature 

extraction through applying digital image 

processing  

[2] Title, “Brain Tumor Image Segmentation in 

MRI Image”, in proceedings ofIOP Conf. 

Series: Materials Science and Engineering. 

Indonesia, pp.1-4, 2018.  

Author: H. Tjahyaningtijas  

 They have presented detection of brain tumor 

by using Mono-crystalline Iron Oxide 

Nanoparticles (MION) agents. Moreover, 

MION has been extensively applied in the field 

of drug delivery and tumor imaging due to their 

unique characteristics under external magnetic 

field, and for their established biocompatibility 

as well. Also, MION particles responses well to 

applied magnetic forces which can be utilized 

to drive the particles into specific spatial 

orientation  

[3] “Image Segmentation using K-mean 

clustering for finding tumor in medical 

application”, International Journal of Computer 

Trends and Technology, Vol.4, No.5, pp.1239- 

1242, 2013.  

Author: P. Patel, B. Shah, and V. Shah  

 They have discussed the topic of segmentation 

and outlined the importance of segmentation in 

the medical images, specifically. Furthermore, 

the researcher have said that segmentation can 

be defined as partitioning the image in 

semantically meaningful way, and this process 

reduces to find an object in the image. At the 

same time, the information obtained naturally 

from the image is also very informative, and 

algorithms to find and extract out the required 

tumor from the medical image has been 

developed. Nowadays, researchers in this field, 

use 3D imaging techniques such as MRI, CT 

scan & PET imaging for medical applications. 

Also, by using such techniques, not only the 

resolution increases, but the number of 

dimension increases. Furthermore, the Chan-

Vese model proposed can benefit the research 



work in segmentation of low contrast images 

and with weak edges. 12  

[4] “Independent Component Analysis for 

Vision-inspired Classification of Retinal 

Images with Age-related Macular 

Degeneration”, in: proceeding of IEEE Int’l. 

Conference on image processing SSIAI, pp. 65-

68, 2008.  

Author: P. Soliz et al  

 They have proposed an approach for extracting 

image-based features for classifying AMD in 

digital retinal image. 100 images have been 

classified by an ophthalmologist into 12 

categories based on the visual characteristics of 

the disease. Independent components analysis 

(ICA) has been used to extract features and used 

input to classifier. It has been shown that ICA 

can robustly detect and characterized features in 

funds images, and extract implicitly the 

mathematical features from each image to 

define the phenotype.  

[5] “SVD and PCA Feature for ANN Based 

Detection of Diabetes Using Retinopathy”, In: 

Proceedings of the CUBE International 

Information Technology Conference, pp.38- 

44, 2012. 

Author: A. Deka and K. Kumar Sarma  

They have been analyzed the effects of class 

noise (misclassification or mislabeling) on 

supervised learning in medical domains. A 

review of related work on learning from noise 

data has been discussed and proposed to use 

feature extraction as a pre-processing step to 

diminish the effect of class noise on the learning 

process. The filtering techniques handle noise 

explicitly. Many filtering approaches have been 

summarized that have been acknowledged 

useful by researchers. However, the same 

researchers have recognized some practical 

difficulties with filtering approaches. One 

concern is that it is difficult to differentiate 

noise from exception (outliers) without the help 

of an expert. Another concern is that a filtering 

technique can use an expected level of noise as 

an input parameter, and this value is rarely 

known for a particular datasets. Feature 

extraction (using PCA) techniques fits better for 

noise tolerate techniques as it helps to avoid 

over fitting implicitly within learning 

techniques. Feature extraction techniques 

before undertaking supervised learning indeed 

enables decreasing the negative effect of the 

presence of mislabeled instances in the data  

[6] “Improved Satellite Image Pre-processing 

and Segmentation using Wavelets and 

Enhanced Watershed Algorithms” International 

Journal of Scientific & Engineering Research, 

vol 3, 2012.  

Author: Raju, K.M.S, and Karthikeyani  

They have suggested an efficient compression 

and encoding performance based on Integer 

multi wavelet transform of medical application. 

The proposed algorithm resulted in better 

quality images. The work focused on the 

implementation of lossless image data. They 

proposed multiwavelet based compression for 

this problem, which had been shown to have 

much better 13 Coding efficiency and less 

computational complexity than existing 

approaches. The success of high PSNR was due 

to improvement of the compression ratio.  

[7] “Applications of Edge Based Segmentation 

in Bio-Metric Security System”, International 

Journal of Advanced Engineering 

&Application, pp.: 175-178, (Jan) 2011. 

Author: Nagabhushana Rao, M., Venkateswara 

Rao, M., and Bhagavi, Y K  

They have discussed interaction between image 

segmentation (using different edge detection 

methods) and object recognition. Edge 

detection methods such as Sobel, Prewitt, 

Roberts, Canny, Laplacian of Gaussian (LoG) 

are used for segmenting the image. 

ExpectationMaximization (EM) algorithm, 

OTSU thresholding and Genetic algorithms 

were used to demonstrate the synergy between 

the segmented images and object recognition. 

ExpectationMaximization algorithm and OTSU 

algorithm exhibited stable segmentation effect.  

[8] “Medical image segmentation for 

Anatomical Knowledge Extraction”, Journal of 

Computer Science, vol 10, 2014 

Author: Eapen, M., and Korah, R  



They have proposed a method to enhance the 

edges and reduce the noise level in the input 

images before dealing with segmentation 

process. In the pre-processing module they 

included image resizing, histogram 

equalization, ROI selection (Image cropping) 

and median filtering. In this method, a global 

histogram equalization was used which was a 

perfect technique for contrast and texture 

enhancement of medical images.  

[9] “Design of Novel Algorithm for Brain 

Tumor Detection: A Review”, Journal of 

Emerging Technologies and Research, Vol.2, 

No.6, pp.1819-1822, 2015.  

Author: D. Shetty, P. Patankar, and M. Chavan  

They have designed an algorithm for the 

detection of brain tumor by using MRI images. 

From the beginning, the central nervous system 

has been described and how it is important for 

the functionality of the whole-body system. The 

brain, along with spinal cord, forms the central 

nervous system. Moreover, the tumor has been 

described, which has been formed by abnormal 

growth of cells and in un-controllable manner, 

and it looks like swelling. Finally, the block 

diagram of brain tumor detection has been 

explained with the following steps: Pre- 

processing: This involves the operations prior 

image analysis by applying segmentation 

technique at the beginning, which is done using 

engineering software. Next, post- processing 

which majorly involves using various kinds of 

filters for removal of noise. Finally, detection of 

tumor inside MRI image. Thus, the brain tumor 

has been detected. 

 

Work Method – 

Convolutional Neural Network: Classifier 

fashions may be essentially divided into classes 

respectively that are generative fashions 

primarily based totally on hand- crafted 

functions and discriminative fashions primarily 

based totally on conventional mastering 

together with guide vector system (SVM), 

Random Forest (RF) and Convolutional Neural 

Network (CNN) In our project, we've got used 

the Convolutional Neural Network structure for 

Brain tumor Detection and Classification. 

Convolutional neural community approaches 

carefully knitted facts used for photo category, 

photo processing, face detection etc. It is a 

specialised three-D shape with specialised NN 

analysing RGB layers of an photo. Unlike 

others, it analyses one photo at a time, identifies 

and extracts essential functions and makes use 

of them to categorise the photo. Input Layer-It 

takes withinside the uncooked pixel price of 

enter photo Convolutional Layer It is the 

primary layer to extract functions from an enter 

photo. Convolution preserves the connection 

among pixels via way of means of mastering 

photo functions the use of small squares of enter 

facts. It is a mathematical operation that takes 

inputs together with photo matrix and a clear 

out out or kernel to generate a function map 

Convolution of an photo with one of a kind 

filters can carry out operations together with 

aspect detection, blur and sharpen via way of 

means of making use of filters. Activation 

Layer-It produces a unmarried output primarily 

based totally at the weighted sum of inputs 

Pooling Layer-Pooling layers phase might 

lessen the quantity of parameters while the pix 

are too big. Spatial pooling (additionally 

referred to as subsampling or down sampling) 

reduces the dimensionality of every map 

however keeps essential statistics. 

 

 

Fig. 2. Basic Architecture of Convolutional 

Neural Network (CNN) 

Input –  

For mind tumor detection we want to provide 

enter of MRI photo which we need to recognise 

have tumor or now no longer. Image might be 



first stored in laptop folder for in addition 

processing.  

Data pre-processing –  

• Data Augmentation – Data augmentation 

includes Grey Scaling (RGB/BW to tiers of 

grey), Reflection (vertical/horizontal flip), 

Gaussian Blur (reduces photo noise), 

Histogram equalization (will increase 

worldwide contrast), Rotation (won't hold 

photo length), Translation (transferring the 

photo alongside x or y axis), linear 

transformation together with random rotation 

(0-10 degrees), horizontal and vertical shifts, 

and horizontal and vertical flips. Data 

augmentation is executed to educate the 

community preferred invariance and robustness 

properties, while simplest few schooling 

samples are available.  

• Image Pre-Processing – The pre-processing 

consists of rescaling, noise elimination to 

beautify the photo, making use of Binary 

Thresholding and morphological operations 

like erosion and dilation, contour forming 

(aspect-primarily based totally methodology). 

In step one of pre-processing, the reminiscence 

area of the photo is decreased via way of means 

of scaling the grey-degree of the pixels 

withinside the variety 0-255. We used Gaussian 

blur clear out out for noise elimination as it's 

miles regarded to provide higher outcomes than 

Median clear out out for the reason that define 

of mind isn't always segmented as tumor here.  

• Segmentation - Brain tumor segmentation 

entails the method of isolating the tumor tissues 

(Region of Interest – ROI) from ordinary mind 

tissues and strong mind tumor with the assist of 

MRI pix or different imaging modalities. Its 

mechanism is primarily based totally on 17 

Identifying comparable form of topics inner an 

photo and bureaucracy a set of such via way of 

means of both locating the similarity degree 

among the items and institution the items 

having maximum similarity or locating the 

dissimilarity degree a number of the items and 

separate the maximum assorted items 

withinside the area. In order to discover the 

tumor location from the mind photo, Binary 

Thresholding may be used (through Region 

Growing technique), which converts a gray 

scale photo to binary photo primarily based 

totally on the chosen threshold values. The 

issues related to such technique are that binary 

photo outcomes in lack of texture and the edge 

price comes out be one of a kind for one of a 

kind pix.  

• Feature extraction approach - Feature 

Extraction is the mathematical statistical 

manner that extracts the quantitative parameter 

of decision changes/abnormalities that aren't 

seen to the bare eye. Feature Extraction is 

figuring out abnormalities. We want to extract 

a few functions from pix as we want to do 

category of the pix the use of a classifier which 

desires those functions to get skilled on. The 

contouring strategies facilitates in sculpting and 

including dimensions to an photo. Contours 

works in form analysis, locating the dimensions 

and item detection 

Experiment Result – 

 

Fig. 3. Positive Brain Tumor Image 

If the given enter photo located to be tumor 

advantageous then we “TRUE” as with the 

crimson marks across the tumor 

 

Fig. 4. Negative Brain Tumor Image 



If our given enter photo is found to be non-

tumor photo then we get “FALSE” with 

ordinary mind photo.  

 

Evaluation Report – 

 

Fig. 5. Confusion Matrix 

 

Precision Recall Accuracy 

0.91 0.97 0.84 

Table 1. Performance Report 

 

Conclusion – 

We proposed a automated technique for the 

segmentation and identity of a mind tumor the 

use of the Convolution Neural Network. The 

enter MR pix are examine from the nearby tool 

the use of the record course and transformed 

into grayscale pix. These pix are pre-processed 

the use of an adaptive bilateral filtering 

approach for the removal of noises which might 

be gift withinside the authentic photo. The 

binary thresholding is implemented to the de-

noised photo, and Convolution Neural Network 

segmentation is implemented, which facilitates 

in identifying the tumor location withinside the 

MR pix. The proposed version had acquired an 

accuracy of 84% and yields promising 

outcomes with none mistakes and lots much 

less computational time. 
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